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3ur ing  t h e  slaxmer of l?ikL-, t e  f e c l o g i c r i  S ~ x v e y  e: ta~ir ,ed c o a l  deposi-Ls i n  
the  v a l l e y  of t n e  Sea* 3 i v e r ,  -i-:lz.skz. An a r e a  extending 7 miles a long  t:ie Zeal;. 
River ,  e a s t  of t h e  Sunt rara  cine., end from $ yxL1.e t o  2 miles  :.!ide, ::!as s.x-veyed 
on a  s c a l e  of 1:48OC (1 inch  e2::als 4-32 f e e t ) .  3e taLled  s e c t i o n s  ::,:ere ::easi*red 
on a i l .  l a r g e  exposures  of cozl-ijezring rocks a long  t h e  S e a l y  Z i v e r .  The f i e l d  
:iorlc :.:as done &ring J u l y  tt;-ough ccr;ober y Slyde ', ,;ahrhaftig zr;.d ;ace's T r e e h a n ,  
a s s i s t e d  by David M. Hopkics', Shar les  I<. C u r e y ,  and X i l t o n  ?Iorslng, 224 m d e r  
t h e  supe rv i s ion  of George 0. Gates. 

A p a r t y  of t h e  Bureau of Xines spegt  s e v e r a l  ,!vivee!:s i n  t he  v a l l e y  i n  194.3 and 
1944, t r ench ing  t h e  c o a l  beds.  I r i o r n ~ a t i o n  gained f rcm tiiese t renches  has been 
incorl ;orated i n  the  repoyt .  

The a a t h o r s  ,wish t o  ac!tnowledge the  lci~ldness an6 cooperatior:  of r9 s iAen t s  of 
t he  v a l l e y ,  ir, p a r t i c u l a r  Plessrs. A. E .  Lathrop, J m e s  IJei.vlan, zfid Char les  3 .  
Gar re t t ,  cf t h e  Healy River  Coal Cornorat ion,  and T, E .  Sandf ord, Joe Gagnon, and  
John Ferr,. 

The Iiaaly Eive r  i s  a a e s t e r k ~  f lowing  s t r eam on the  n o r t h  flac~ of tile Alzska 
Range i n  eas t - -cer , t ra l  iilas!ca ( f i g .  1 ) .  It f l o w s  i n t o  the !\;enam Rlver  a t  t h e  s t a -  
t i o n  of Healy on t h e  Alaska ?a i l road .  Coal- tear ing rocks  l i e  a long  t h e  iower 12 
miles  of t h e  r i v e r .  Healy i s  1 1 2  x i l e s  from Fzai.rbaniis and 244 .xi les  f r o n  Anchorage 
by r a i l r o a d .  From Healy, a spar l i n e  fram tile Alaska Ra i l road  extends 4 dies up 
t h e  Kealy R ive r  t o  t he  S u n t r a ~ c -  :nine. An ~ u t s m o b i l e  road  extends above t h e  Slm- 
t r a n a  mine f o r  a n  a d d i t i o n a l  3 ::FLles, and  the e n t i r e  l eng th  of t he  c o a l  f i e l d  i s  
a c c e s s i b l e  by tea12 and wagon and 5;. t r a c t o r  by way of r i v e r  bars .  

Coal has been known i n  thz  v z l l e y  of t h e  Realy Pliver s ince  '18981/. Srooks 
and h . i n d l e /  b r i e f l y  exaninined t h c  a r e a  g e o l o g i c a l l y  and descr ibed  the c o a l  beds 
i n  1902. capps2/ made f u r t h e r  reccnnaissazce  i n ~ ~ e s t i g a t i o n s  i n  1913. 

The Iiealy R ive r  Coal Coraoratlon opened a  c o a l  p ine  i n  t he  wezt b2.171~ of t h e  
Ilenana River  on t h e  Alaska 3 s i l r o a . j  i n  1520. The zinc !vas o ~ e r a t e d  :mt i l  J u l y  1522. 
About t h a t  t ime t h e  Suntrana ?fine :.I&s opened 5;. the  same compeny, ?-xi, s i n c e  the 

. - 
co1;letion of a spu- fro?. the r a i 2 ~ ~ r l  i n  October 1922, has keen i r ,  contin:lous pro- 
duct ion.  Ir, 1923, R. F .  3o5h acq-i i red 2 l e a s e  on 2,080 a c r e s  st t h e  e a s t  end. of 
t h e  c a 1  d e g o s i t s  on t h e  iiea2.y River .  He aapped and  ?;.osgect~d the d e p o s i t s  ~ n d  
c o l l e c t e d  samples.  :.To c o a l  ::2s pro&dced from t h i s  ground and %,he l e a s e  has r,W 

lapsedo 

I n  t h e  s p r i n g  of 1944, T. 5. Sandford an< Z ~ i l e  V s i b e l l i  con t r ac t ed ,  imder a 
U. S o  Arny c o a l  l i c e n s e ,  t o  produce c o a l  by s t r i p  mining from kind on t h e  5 e a l y  
River  e a s t  3f t k e  Suntranz ?iL.;ne. 

The t o t a l  productior? of c s a l  from t h e  v a l l e y  of t,he i?ealg- River  through 194-4 
INaS 1,775,750 s h o r t  t o n s ,  

- 7  > - r. 
l/ Collier, A. J e p  The S ~ a l  ?Lzsc:z,-.=zs of ti;? :-xoc, -;1zs:cs: :;. 3. & o i ,  :-.rveg- - 
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The o l d e s t  f o r x e t i o n  e:qosed i a  t he  v a l l e y  of t h e  Yealy River i s  t he  3 i r c i  
Creek s c h i s t ,  of s u p p s e d  pre-Cambrian a g e g o  It c o n s i s t s  i n  general  of h i g h l y  
con to r t ed  quartz-mica and quar tz -ch lor i te  s c h i s t ,  c u t  by numerous ~ e i n s  of milky 
quartz .  I t  ranges i n  co:lor ?ran l i g h t  gray ,  through shades of gray and green ,  
t o  black. The b l a c k  s c h i s t ,  which i s  pa r t i c :u l a r ly  abundant i n  a b e l t  no r th  of 
Gagnon Creek and t h e  Healy River ,  ( f i g ,  3) can be mistaken f o r  coal  when seen  
from a d i s t ance .  

Coal-bearing formst ion  

Yhe coal-bearing formation in the  va l l ey  of  t h e  Sea ly  Biver c o n s i s t s  of sand- 
s tone ,  conglomerate,  s i l t s t o n e ,  c l ays tone ,  s i la le ,  and c c a l .  The c:Lastic sediments 
i n  the  coal-bearing formation z r e  2oorly t o  moder2tely consol ida ted .  The coa l  i s  
subbituminous. The age of the  coal-bearing format ion  has . -~een  de tern ined  a s  pro- 
bably i<iocene, on t h e  b a s i s  o f  f o s s i l  f i s d ,  Tor purposes of d i scuss ion  t h e  
coal-bearing format ion  i s  here  d iv ided  i n t o  t h r a e  members. 

The lower member inc ludes  a l l  the coal-bearing formet ion  be lo!:^ the  base of 
coal  bed ;To. 1 ( a l s o  kno1.m l o c a l l y  a s  the Iviammo t h  bed) ( f i g ,  4 ) .  This member ranges 
i n  th ickness  f r o n  50 f e e t  a t  Yrench Gulch ( f i g .  2) t o  1 ,500  f e e t  at the  e a s t  end of 
t he  f i e l d .  I t  was depos i ted  on an  uneven e ros ion  su r f ace  c u t  i n  S i r c h  Creek s c h i s t ,  
h i l l s  of which r each  almost t o  t he  to? of t he  lower nern5er. The member i s  chzrac- 
t e r i z e d  by abrupt  L a . ~ e r a l  change i n  l i t h o l o g y  and 3y g ~ r u p $  thickening and t h i n n i n g  
of i nd iv idua l  beds. Coal be5s a r e  numerous i n  t h i s  member, and some a r e  as much as  
30 f e e t  t h i c k ,  b u t  t h e  beds a r e  not  p e r s i s t e n t .  Consequently c o r r e l a t i o n s  between 
coa l  outcrops i n  t h i s  rne~nber a r e  d i f f i c u l t ,  and a; nany p o i n t s  a r e  open to  consider- 
ab l e  questioa. 

The s c h i s t  immediately beneath the  unconZormitg i s  everyvrnere deeply weatherea. 
t h e r e  the d e c o m ~ o s i t i o n  i s  most nea r ly  complete,  near  t h e  unconforn i ty ,  t he  s c h i s t  
i s  a s o f t ,  s t i c k j ,  creamy white t o  buff-colored mass of l o o s e  quartz  g r a i n s  i n  a 
s e r i c i t e  "pas t em.  Lands l ides  develop r e a d i l y  i r ,  t h i s  f f ia te r ia l ,  I n  p l a c e s  t h e  
weathered zone extends t o  a depth of several. hundreds of f e e t  below the  base of t he  
T e r t i a r y  rocks. 

East of Sunt rana  the  base of t he  formation i s  marked by a t h i n  l a y e r  of  con- 
g:Lomerste, cons i s t i l -g  of a ~ g u l a r  f raggents  of qua r t z ,  a s  much a s  an i ~ c h  i n  d i~ .me te r ,  
i n  a f i n e  s i l t y  m a t r i x ,  t h a t  comonly  conta ins  l a r g e  amounts of s e r i c i t e ,  and i n  
many p laces  some carbonaceous natter ' .  A t  Sunt rana  t h e  b a s a l  congLomerate con ta ins  
pebbles  of moderately f r e s h  s c h i s t ,  and nuiierous frsgments o f  q u a r t z i t e ,  c h e r t ,  and 
angul= quart  z . 

Capps, S. 3., Geology of t he  Alaska Rai l road  regicn:  U. S, Geol. Survey Bul l .  
907, pp. 95-97, 1940. 



The sandsto.le I:: t n i s  .?ler?.-oer can  be  d iv ided  i z t o  two f z c i e s .  Cne I '?cies i s  
bu f f  t o  yel low saniistone, c o n s l s t i a g  a.lnost e n t i r e l y  of q ~ a r t z  and 1;:ee.tLered mica, 
l .~n ich  was der ived .  Trom nearby :,!eathered 3 l r c n  ;reek s c k i s t .  This f e c i e s  makes up 
zlost of t h e  s e c t i o i ~  below the kioose bed ( f i g .  4 )  ea s t  of Cr ipg le  Creek, 2nd forms 
t h e  sandstone beds et the  mouth of Dora Creek ( f i g s ,  2 and 4) .  ?he o t h e r  f a c i e s  
i s  coa r se ,  Lj.ght gray s a n d s t o ~ e ,  c o n s i s t i n g  of graifis of quar tz ,  q u a r t z i t e ,  and 
c h e r t ,  and l o c a l l y  i x l u d i n g  pebbles  of the  same rocks aid x i n e r s l s .  The peb-ales 
commonly a.-e i n  l e n s e s  and d iscont inuous  l a y e r s  ranging from 5 inches  t o  s eve ra l  
f e e t  i n  th ickness .  The sp,ndstone beds show:' i n  s e c t i o n  C ,  f i g u r e  4 ,  ill t h i s  men- 
b e r ,  a r e  of  t h i s  f a c i e s .  A t h i c k  bed of co!iglomerate of t h i s  fa .c ies  l i e s  below 
c o a l  bed 3'0. 1 i n  the Suntrana mine. This conglomerate l e n s e s  ou t  t o  t h e  e a s t ,  
m d  i s  absent  at Cr ipgle  Creek and Coal Creek. I t  reappears  on t h e  Healy S i v e r  
e a s t  of Coal Creelc ( f i g ,  4 ) .  

The upper h a l f  of the  lower nem5er of  t h e  coal-bearing formztion i s  cnarac- 
t e r i z e d  by c l ays tone  and s i l t s  tone. d t h i c k  and p e r s i s t e n t  sequence of y e l l o w  
brown. varved s i l t  and c l c ; ~  occurs  between the  7 and G beds i ; ~  the  Sunt rana  n ine  
and immediately above the  1,400se bed i n  t h e  e a s t e r n  p a r t  of the  coal-bearing a r e a  
( f i g .  4). 

Coa1.y ma te r i a l  occurs i n  the  sandstone a s  t h i n  c ross -cu t t ing  o r  wavy s t r i n g e r s  
and l e n s e s .  The coal  beds of t h i s  member a r e  descr ibed  i n  t he  s e c t i o n  on coa l  4e- 
p o s i t s ,  

The middle rneril'oer of t he  coal-'bearilig formatioli  inc ludes  beds between the  base 
o f  coa l  bed Wo. 1, 2nd the  top  of coa l  bed 270. 6 ( f i g ,  4 ) .  Its known th ickness  
ranges  from 600 f e e t  a t  Suntrana Creek t o  1055 f e e t  a t  Coal Creek, 7' miles  ea s t .  
This  change i n  tliiclmess i s  due c h i e f l y  t o  i nc reases  ir t h e  t h i ckness  of t h e  c l a s t i c  
beds i n  t h e  member. The coal beds ,  as a r e s u l f ,  are  f a r t h e r  a p a r t  s t r a t i g r a 2 h i c a l -  
l y  i n  t he  e a s t e r n  p ~ r t  of t he  f i e l d  t han  i n  t h e  westerc  13art. This spreading  of 
t h e  beds i s  r e f l e c t e d  by d ivergence  of gang;Jays on beds ITos. 4 and 6 i n  t h e  Sun- 
t r a n a  n i n e  ( f i g ,  2) .  The t h i c k e r  coal. beds i ~ .  t h i s  nesber a r e  cont inuous f o r  at 
l e a s t  8 mi les  along the  s t r i k e .  C o d  bed I?o. 6 has been recognized f o r  1 2  miles  
d o n g  t h e  s t r i k e .  

I n  gene ra l ,  the  depos i t i on  of t h e  middle member vas c:icllc, ? a r t s  o f  seven 
c y c l e s  be ing  reprzsented  at Suntrana.  Individual.  cycles  c o n s i s t ,  i n  g e n e r a l ,  of 
c o a r s e  cross-bedded sandstone at the  base ,  con ta in ing  pebble,  beds m d  s c a t t e r e d  
pebb le s ,  o v e r l a i n  bx s i l t  and c l a y ,  which in t u r n  i s  o v e r l a i n  by coa l .  The coarse 
sands tone ,  comp~sed of quar tz  and b l ack  c h e r t ,  has  a tfsalt-and-pepper" a spec t  c lose  
at hand, b u t  appears x h i t e  from a d i s t a n c e .  Bt most p laces  a zone of interbedded 
and cross-bedded f i n e  sandstone and s i l t  o v e r l i e s  t he  coarse  sands tone ,  wi th  a 
g r a d a t i o n a l  contac t .  The s i l t  and f i n e  s m d s t o n e  grade upward i n t o  gray  and green 
c l a y ,  i n  p l a c e s  ska ly .  In  some p l z c e s  t h e  zone of interbedded si:Lt ~ ~ c l  sandstone 
i s  a b s e n t ,  and the  c12y r e s t s  d i r e c t l y  on coa r se  san&stone. The c l a y  i s  micnceous 
and s i l t y  i n  p l a c e s ,  and con ta ins  nlmerous s c a t t e r e d  carbonized r o o t l e t s .  I t  grades 
sha rp ly  through carSonsceous c l ays tone  and bone to  coal  above. The c l a y  beds a r e  
commorLLy l e s s  than 10 f e e t  t h i c k ,  a l though iz p laces  a s  much a s  40 f e e t  of c lay  i s  
below the  coal* 

The coa l  beds of t h i s  member a r e  desc r ibed  i n  the s e c t i o n  on coa l  depos i t s .  

The upper 21eir.jer of the coal-bearing formation,  i cc lud ing  t h a t  >art  of the  
formation between tke cop of coa l  bed iTo. 6 and the  Sase of t h e  Iienana g r a v e l ,  



ran ;as i n  th ickness  f r o g  51E feet, 3 r i l e s  yes t  of S u n t r a : ? ~ ,  to  945 f e e t  a t  Coal 
Cre :k. I t  con ta ins  ;lo c o d  beds :;O:.I of e c o n o ~ i c  ixpor t ance .  Like the middle me-- 
ber , i t  c o n s i s t s  o f  a c y c l i c  r e n e t t t i o n  o? sa :~ds tone ,  s i l t s t o n e ,  s h a l e ,  c l ays tone ,  
and coa l  beds. Ho~:rever, t h e  coa l  beds, uniilre those  below, a r e  t h i n ,  troofiy, a.n& 
apl %rent13 discontiauol=cs. 

Ind iv idua l  cyc l e s  co!isist o f  coarse ,  cross-'oedded, pebbly s aildstsne a t  the  
ba.s ? ,  ove r l a in  by and t r a n s i  t i o n s l  vrith inter'oedded g r ~ e n i s n  s i l t  and c l a y ,  con- 
mor, Ly conta in ing  two o r  t h r e e  t h i n  coal  beds. The coa l  i s  bony and woody, F ln t -  
tefi?d coal- i f ied tvrigs can be ?icked out of the  upper p a r t s  of most of the  coa l  beds. 
The sandstone. i s  buf f  i n  c o l o r ,  a n d l i s  composed of  g r a i n s  of  qua,rtz and. c h e r t ,  ~ 5 t h  
var ious ly  co lored  g r a i n s  of o t h e r  rocks and minerals .  

A t  the top of t h e  coal-bearing formation, and immediately beneath the  base of 
the Xenana g r a v e l ,  i s  a p e r s i s t e n t  bed of green t o  gray c l ays tone  and s h a l e ,  v i t h  
son 3 t h i n  sanclstoae l a y e r s  ir t h e  upper p a r t ,  

The middle aild apyer  members of the  coal-bearing f o r s a t i o n  were 6.istinguisiied 
on the b a s i s  of tLe r e l a t i v e  propor t ions  of pebbles  of d i f f e r e n t  composi.tion i:z tile 
lov 3 r  p a r t s  of t h e  sand? tone beds. Pebble counts  were made ~t numerous l o c a l i t i e s  
thr ,ughout the v a l l e y  of  t he  Healy River;  the r e s u l t s  of t h e s e  counts a r e  i n d i c a t e d  
by " s t a r "  diagrams t o  t h e  r i g h t  of each of t h e  s t r a t i g r a p h i c  s ec t ions  i n  f i g u r e  4. 
The c i r c l e  a t  the  c e n t e r  of  each d i ag raa  i s  d i r e c t l y  oppos i t e  the  g l ace  , i n  t h e  sec- 
t i c . 3  where the  sample s tud ied  \/as co l lec ted .  From a s tudy  of these  diagrams i t  n i l 1  
be seen t h a t  t h e  pebbles  i n  t h e  sandstone of t h e  middle member, a s  v e l l  a s  of some 
of the sandstone and conglomerate beds of t.he l o v e r  member, a r e  composed l a r g e l y  of 
quzr tz ,  q u a r t z i t e ,  c h e r t ,  and a r g i l l i t e ,  with minor amounts of s c h i s t  and greenstone, 
Pel oles  of a l l  o t h e r  types a r e  r a r e  c r  absent.  Above coa l  bed 30. 5 pebbles  of gra,- 
n i t  3, volcanic rocks ,  and a f evr o t h e r  tries occur  P n  s n a l l  though s i g n i f i c a n t  
amc-lnts. Above coal. bed Yo. 6 pebbles  of e a ~ i t e ,  g r q v a c k e ,  volcanic  rocks ,  and 
dar z green o n h i t i c  ci.iorite a r e  very abundant. Pebbles  of t h e  las t -na~icd  rock e r e  
d i ~ ~ ~ n o s t i c  of p a r t s  of the  coal-bearing forma,tion and the  N a n ~ ~ a  gra.vel. This 
d i c , r i t e  i s  green,  commonly r u s t y  on the  s u r f a c e ,  and i s  cou r se  grained. I t ' c o n s i s t s  
of' 3uhedral c r y s t a . 1 ~  of aildesine i n  a mass of da rk  green minera ls .  d bla.c!s. m e t a l l i c  
mir s r a l ,  probably i lmenl  t e ,  can usua l ly  be recognized i n  hand specixens. Under fhs 
microscope the f e l d s p a r  i s  seen t o  be almost completely a l t e r e d  t o  ep idote  and 
ckl ) r i t e .  Pyroxene i s  the  common ferromagnesian minera:L. I n t e r s t i t i a i .  quar tz  con- 
s t i  tu tes  a s  much a s  1 5  pe rcen t  of t h e  rock. 

I:n gene ra l ,  below coa l  bed 30. 5 at l e a s t  70 2 e r c e a t  and i n  most p laces  more 
t h ~ i  CO percent  of t h e  pebbles  are com~osed of clcartz,  q ;~= tz i t e ,  c h e r t ,  and 
ark i l l - i t e ,  Betweer1 coa l  beds 270s. 5 and 6,  70 t o  90 pe rcen t  of t h e  nebbles  commoniy 
arc composed of t hese  rocks.  Above coal  bed ;To. 6 ,  i n  pebble  samples taken neas 
the base of sandstone beds ,  l e s s  than 7 G  percent  and i n  r o s t  p l aces  l e s s  than 60 
pe1:ent of the pebbles  a r e  composed of these . rocks .  Care must be used i n  making 
thc pebble counts;  samples skould i ac lude  190 pebbles  and should be t z l e n  a s  c l o s e  
to  the base of t he  ssnds tone  a s  poss ib l e .  I t  hbs been fsund t h a t  2ebbl.e counts  of 
s m 2  L 1  or  s c a t t e r e d  pebbles  i n  t he  upper ? ~ - r t s  of sands tone  3eds i n  t he  upper m e ~ b s r  
are r e l a t i v e l y  h igh  i n  qua r t z ,  c u a r t z i t e ,  and c h e r t .  Pebble counts saould be used 
i n  :onjunction 7,vith o t h e r  c r i t e r i a ,  siich a s  t h e  c o l o r  of  t h e  sandstone and the  
prSc sence g r  absence of t h i c k  coa l  beds,  f o r  distizguisi: izg the  me..nbers. 



The t h i c k ,  3oor ly  consol idateC co:lglonerate overl;;i:ig t h e  ccai--0ezrizg I'orna- 
t i o n  has been i:amed the  Zenana g rave l  bg c a p p s d ,  !?he i;enana g r s v e l  Lies  sonfor-- 
a31y on tile coal-bearing forn!a.tioi: i n  t h e  :-alley of the  Kealy River  a 2  tl-ierefore 
d i p s  p a r a l l e l  to  t he  uaderl:ring beds, A t  l e a s t  4,OCO f e e t  of Xcnana g rave l  i s  ex- 
posed i n  t h e  h i l l s  i lorth of the Sea ly  i i iver .  The nos t  common rock t:ip?s representeii  
by pebbles  i n  tile Xenana. grzve l  a r e  grayr:rack:e 2nd corg lozera te .  3elor.1 9SO f e e t  
s t r a t i g r a > h i c a l l y  above i t s  base ,  t he  g r a v e l  i s  cha rac t e r i zed  by an abu2Bance of  
pebbles  of l i g h t  b lue  d a c i t e  with prominent 2henocrysts  of quar tz  and Yeldspar,  aild 
5y t h e  absence of pebbles  of the  g reen  o p h i t i c  d i o r i t e  descr ibed  abore,  Setvreen 
900 f e e t  and 1 ,900  f e e t  above the  base ,  t he  Nenana grave l  con ta ins  pe5Sles  of  bo th  
d a c l t e  and the  green  o p h i t i c  d i o r i t e .  Above 1 ,900  f e e t ,  d a c i t e  i s  a b s e n t ,  and the  -- green  o p h i t i c  d i o r i t e  i s  very abundant, The l o v e r  2,700 f e e t  of t h e  -,;nana g rave l  
i s  brown, and con ta ins  numerous l e n s e s  of  cross-bedded sendstone. Above 2,700 f e e t  
t h e  :Tenana g r a v e l  i s  genera l ly  da rk  r e d ,  and conta ins  nlunerous, evenly spaced, t i~iii .  
beds of p u r ~ l i s h  c l ay  t h a t  a,re commonly o v e r l a i n  by a  t h i n  la.yer of f i n e  vrhite 
grave l .  

m a t e r n a r y  and Recent t e r r a c e  grave ls  

llhe IIealy River  and i t s  t r i b u t a r i e s  have 6ut  s cve ra l  t e r r a c e s  a c r o s s  t h e  
t i l t e d  becis o:F the  coal-bearing Eorma.tion, Nenan~. grave:L, and B i rch  Creek s c h i s t .  
These t e r r a c e s  a r e  covered l o r  t h e  most p a r t  wi th  a l a y e r  of coarse ,  i200rly s o r t e d ,  
s t r e a m l a i d  g r a v e l ,  On the lower t e r r a c e s ,  from 10  to  40 f e e t  above t h e  r i v e r ,  t he  
g rave l  cover  g e n e r a l l y  i s  3 to 10  f e e t  t h i c k ,  On the  in te rmedia te  t e r r a c e s ,  about 
100 f e e t  above t h e  H e d y  Biver and Coal Creek, and inc luding  the  GC-foot t e r r a c e  on 
Cr ipp le  Creek, t he  grave l  averages 20 f e e t  th ick .  !?he th ickness  of  t h e  g r a v e l  on 
t h e  extensive t e r r a c e s  aboat 200 f e e t  above the  streams ranges f r o a  20 t o  130 f e e t .  
The l a , t t e r  t h i ckness  i i lclu2es a remnant of a l a r g e  a l l u v i a l  f a n  which bias b u i l t  by 
Coal. Creek on t h e  BOC-foot t s r r a c e .  This  remnant Lies  o n  t h e  ups t r ean  s i d e  of  t h e  
c r eek ,  near  i t s  mouth. 

The g rave l  on the  t e r r a c e s  n o r t h  of t he  Healy ll iver and e a s t  of Gagnon Creek, 
and everywhere sou th  of the Zealy Biver ,  i s  conposecl of -;cry coz r se ,  subaagular  
boulders  of s c h i s t  and quar tzo  On t h e  n o r t h  s i d e  of the r i v e r  west of Gagnon Creek, 
g r a v e l  mantles a s e r i e s  02 t e r r a c e s  which s l o p e  toward the  r i v e r  from h i l l s  o f  - - 
Ben~tna grave l ,  The grave l  on these  ' t e r r aces  i s  der ived  from the  ne,nana g r a v e l  and 
resembles i t  c lo se ly ,  I t s  l a c k  of  deformation,  and the  f a c t  t h a t  i t  caps t e r r a c e s ,  
d i s t i n g u i s h  i t  from the  Xenana grave l ,  

I n  many p l a c e s  the  t e r r ace  g r a v e l  i s  o v e r l a i n  by a l a y e r  03 brolvn windblovm 
sand and s i l t ,  as much as 50 f e e t  th ick .  

S t r u c t u r a l  ~ e o l o m  

The T e r t i a r y  rocks i? the v a l l e y  of the Bealy Ri:ier a r e  be l i eved  t o  be p a r t  of 
a f a u l t  bl.ock t i l t e d  approxixately 35 degrees t o  t he  nc r tn ,  The fau1:lrg and t i l t -  
i n g  involwe a l l  rocks  u-i, to ail6 including t h e  Venana g rave l ,  The a r e a  o f  T e r t i a r y  
rocks i n  t h e  v a l l e y  of the Sealy 2 i v e r  i s  bounded on the no r th  by a f a l t  wi th  a 

Capps, S. :I., The B o n ~ i f l e l d  r eg ion ,  Alaska: U. S. Geol. Survey Bu l l .  501, p. 59, 
1912, 



s t r a t i g r a ~ i l i c  disp1ace:nent of about  5,gaO f e e t .  TFLis 2xjli; trencis 2 ; .  750 - 200 - -  .. . , 
and d ips  65' - 75' I'T, 3 i r c h  Creek schis"sr:ras u p t h r o ~ n  226 i s  exyosei  8.t ',he su r f a rc  
on t h e  nor th  s i d e  of t h e  f a u l t .  

Tile ax i s  of e l a r g e  s y ~ c i i n e  involving the  T e r t i a r ; ~  s e d i n e c t s  p a . r a l i e l s  tine 
f a u l t  at d i s t a ; .~ces  of 1 ,200  to 2,000 f e e t  to  the  south,  ( f i g s ,  5 and 6), The ..- 
beds on the south s i d e  of t h e  f o l d  s t r i k e  I?. 65O E, t o  Z . ,  and d i p  25O - 4G0 ;\I, 

The beds bet~veen the  a x i s  of  t h e  syncl ine  t h e  f a u l t  s t r i k e  :To 65' - '70' FI. 3~2d 
d i p  65' S, to  v e r t i c a l .  Loca l ly  t he  beds ?.re overturned.  The beds bend sharply 
around the  a x i s  of  t he  sync l ine ,  bu t  to  wi th in  a very s h o r t  d i s t a n c e  of t he  a x i s  
t he  s t r i k e  and dir, ?.re renar1;ably cons tan t .  (fig. 3). ,The s y n c l i n e  plunges 
20° t o  tile vest .  S t r u c t u r e  contours  d r a m  oil tni: ba.sc c f  c o a l  bed Zo. 1 ( f i g .  5) 
shov the con f ig l~ ra t io r ,  o f  t h c  coa l  beds i n  t he  syncl ine .  V e r t i c a l  c ros s  s ec t ions  
through the coal  Seds a r e  shown i n  f i g u r e  5. 

I n  p l acs s  the  coa l  beds a r e  involved is ciinor drag  f o l d s  and a r e  f au l t ed .  
m rwo a i n o r  f s l d s  :!ere observed i n  t h e  b lu f f  on the  sou th  s i d e  o f  t h e  Bealy Biver;  
one involves coal  Seds near  t h e  base of the  T e r t i a r y  coal--9earlng f o r n a t i c n  i n  
the  S E ~ ,  sec. 1 2 ,  T o  1 2  S . ,  3. 6 I/., and the o t h e r  t h e  Ivioose 'oed, i.i the  s'&, sec .  
12, To 1 2  S . ,  3, 5 K. ( f i g ,  3 ) ,  I n  the l a t t e r  f o l d  t h e  th i ckness  of t h e  i.;oose 
bed ap:pears to have beel?, i xc reased  by t n r u s t i z g ,  Both of t h e s e  f o l d s  l i e  on the 
n o r t h  l i a b  of t he  sync l ine ,  The small coa l  beds between c o a l  bed To. 5 and coa l  
bed Bo. 6 a r e  l2,cking i n  s e c t i o n  3 ( f i g .  4) ), exposed on t h e  no r th  s i d e  of the Zealy 
River.  They have q)pa.ren.tly b e e n  c n t  out by f a u l t s  wnich l i e  at a small angle  t o  
t h e  b eddi ng . 

The ca l cu la t ad  thic!cness c f  t h e  cgal-bearing f o r n a t i o n  I n  t h e  v a l l e y  of Gold 
Run i s  much l e s s  than  t h e  measured thicknesses  on Coal Creek and Cr ipple  Creek, on 
t h e  oppos i te  s i d e  of  t h e  sync l i ce .  I : t  i s  be l ime5  t h a t  s t r i k e  f a u l t i n g  has cu t  ou t  
p a r t  of t he  sec t ion ,  E q o s u r e s  a r e  ilot complete enough t o  i n d i c a t e  the  p o s i t i o n  of 
t h e  f a u l t s .  

Several  f a u l t s  of sn3.11 -7isplacenent cut  coal. j eds  i n  the  New E i l l  c ros scu t  
tunnel  of the  S u n t r z l s  i%;ine, about  &5C: f e e t  e a s t  of t h e  en t r ance  of the xa in  crcss- 
c u t  tunnel  ( f i g .  2) .  \+?lei? a gangvay !.!as dr iven  on the  3' 3ed i n  t h e  su,mer of 191;;4, 
t h i s  Sed vas found to  be  o f f s e t  by nlmerous a i n o r  f a u l t s  and r o l l s .  These s t ruc-  
t l r res  do not extenci i n t o  t h e  ove r ly ing  beds. I n  t h e  17, *, sec ,  20, T. 1 2  S . ,  3. 6 . , 
.Y,  a f a u l t  and a n t i c l i n e  a r e  i c f e r r e d  qn the b a s i s  of an anoxalous outcrop j u s t  
n o r t h  of the e a s t  end of  t he  road ( f ig .  2). zeds  i n  t h i s  ou tcrop  d i p  to  t h e  south. 

1 The s t eep  d ips  of t h e  coal  bsds south  of the  r i v e r  i n  t h e  3. Z, sec. 19 ,  T. 1 2  S. ,  
R. 6 V., suggest t h a t  t h e  f a u l t  cont inues t c  t h e  1:;est:vard t o  t h i s  l o c a l i t y ,  bu t  
apparent ly  d i e s  ou t  b e f c r ~  reaching  the  next outcrops to t h e  west. ??one of these  
anori~alous d ips  and s t r i k e s  can be e q l a i n e d  by s l u m ~ i n g  o r  :Landslid.ing, because the  
beds a r e  near  t h e  l e v e l  of t h e  r i r e r ,  and a r e  o v e r l a i n  3y undis tur5ed  t e r r a c e  g r svs l  

b I I ~ ~  DZPOS ITS 

Coal deposi ts-  -- 
The t o t a l  t h i ckness  of c c a l  i~ the  ccal-bearing scd inen t s  of the  va l l ey  of tLe 

Healy River rangas from 185 f e e t  a t  French Gulch t o  375 f e e t  a t  the  e a s t  end of t s e  
coal-bearing a rea .  The nmber of coa l  beds i n  t h e  s e c t i o n  ranges From 30 t o  32, 2::. 
the  beds r a g e  i n  t h i c h e s s  f r o n  l e s s  than 1 f o o t  t o  no re  than 55 f e e t ,  



Charac ter  o f  t he  coa l  

Oi l  t he  b a s i s  o i  pyoximst,e ana lyses  (:~bLe L ) ,  t he  coa l  i n  the  - i a l l ey  o f  t h e  
Healy River  i s  c l a s s i f i e d  a s  subbit%aainous 3 and subbituminous C, a,ccording t o  
the  c l a s s i l i c a t i o n  of the  American S o c i e ~ y  f o r  Tes t ing  idiaterir-ls.?] ?he coa l  i s  
b l ack  a d  has  a da rk  brown s t r e a k .  I t  i s  gene ra l ly  d u l l  i n  l u s t e r ,  except f o r  
the  c o a l  on the  n o r t h  flaLak of the s y n c l i n e ,  which has a l u s t e r  rangizg from d u l l  
to  b r i g h t .  .A l a y e r  of coal  wnich has t h e  zgpearance of a mat of f l a t t e n e d  twigs 
commonly fonas the  upper few f a e t  of t he  t h i c k  coa:L beds a'aove coa l  Sed Yo. 4. 
1'earl.y a l l  the  c o a l  beds i n  t he  upper member of t h e  coal-bearing f o r n a t i o n  a e  
composed of  t h e  matted t y - e  of coal .  

Iviost o f  t h e  analyses  have 5eei1 of ou tc rop  s m p l e s ,  and to draw conclus ions  frm 
them a s  t o  t h e  v a r i a t i o n  i n  rank of coal t r i t h in  t h e  f i e l d  i s  unsafe.  Study of 
ash- and moisture-free LeatLng values shows t h a t ,  i n  gene ra l ,  the  coa l  nea r  t h e  
base of t h e  formation i s  h igher  i n  h e a t i n g  va lue  than th3.t near t h e  top. Analyses 
of coa l  taken  from bed 30. 6 at var ious  p l a c e s  over a d i s t ance  of 8 m i l e s  show no 
sys t ema t i c  va.ria.tion i n  rank aloug the  s t r i k e .  

I n  computing reserves  ( s e e  below) no a t tempt  was nade to  c l a s s i S y  the  coa l  a s  
to a s h  con ten t ,  o t h e r  t h a  to  e l i m i n s t e  beds of very bony coal .  I t  i s  be l i eved  t h a t  
all t h e  c o a l  inc luded  i n  t h e '  r e se rve  e s t ima te s  has  an  ash  content  of l e s s  than  20 
percent .  >fast of t he  c o d  has an  a s h  content  of l e s s  than 10 p e r c e n t ,  and much of 
i t  has  a n  a s h  content  of 4 to 8 percent .  

Coal r e s e r v e s  

The beds of nin2'ole coal  i n  t h e  v a l l e y  of t he  3ea ly  River ,  ::itli one except ion ,  
are wi th in  t h e  two lower members o f  t he  coal-bearing formation. The beds i n  t he  
3iddl.e member were c o r r e l a t e d  ~ i t h  ea se ,  and t h e  names given t o  these  beds a t  
Suntrana have -been  used throughout t h e  f i e l d .  The beds i n  the  lovrer member were 
c o r r e l a t e d  wi th  d i f f i c u l t y  and some could not  5 e  co r r e l a t ed .  

Coal Seds wnich maintaj-il a th ickness  of at l e a s t  4 f e e t  betv~eer, rmy two widely 
spaced outcrops  were included i n  t h e  tonnage ca l cu la t ions .  It was assumeC t h a t  the 
th ickness  of  t h e  coa l  beds changes uniformly between outcrops. ':here only  one 
a q o s u r e  of a  bed i s  kno~vn, a s  i s  t r u e  f o r  some of t he  beds near ti?e base  of t n e  
.Ft~rmation, t he  grobable  extent  o f  t h e  bed was i n f e r r e d  from the  c o r r e l a t i o n  c h a r t ,  
:?d t h e  geologic  maps ( f i g s .  2 ,  3,  and 4).  The volume of one ton  of coa l  i n  p l ace  
: I ~ S  a s s u e d  t o  be 25 cubic f e e t .  I n  computing r e se rves  only  coa l  w i th in  3,000 f e e t  
:!:< t h e  s u r f a c e  was inciu&ed. 

A t o t a l  o f  approxinasely 850,000,000 tons  of coa l  i s  i nd ica t ed  i i l  t h e  a r e a  
shown i n  f i g u r e s  2 and 3. An a d d i t i o n a l  215,000,000 toas  of coal  i s  i n f e r r e d  i n  
t h i s  a rea .  Approximately 70,000,OOG tons  of t h e  i n d i c ~ t e d  c s d  l i e s  above an al t i-  
tude of 1 ,700  f e e t  e a s t  of E'rencn Gulch. O f  t h e  i n f e r r e d  coa l ,  25,000,000 tons 
i s  above 1 ,700  f e e t  a l t i t a d e  and e a s t  of Fre:lch Gu:!ch. Ap~roximztel.; 460,COS tons 
of c o d  a r e  be l i eved  to  Se a i n a b l e  by s t r i 2 7 i n g .  Table 2 g ives  t he  r e s e r v e s ,  f o r  
i n d i v i d u a l  beds ,  of coal. a jove 1,700 f e e t  i n  t h e  a r e a  shov~n i n  f i g u r e  3. I n s u f f i -  
c i e n t  d a t a  a r e  ava i la7c le  ~3 c a l c u l a t e  t h e  r e s e r v e s  above 1,560 f e e t  i n  the  a r e a  
shown i n  f i g u r e  2. Table 3 g ives  t he  s i z e  and l o c a t i o n  of coa l  d e p o s i t s  t h a t  a r e  
judged to  be minabie by s ~ r i ; ? i n g  methods. 

2/ Analyses of L l l i i l o i s  l o a i s ;  U. S, 3ureau  of Ii ices Technical Pager 641, p. 
64, 1942. 



Cla?y decosi  ts 

r\Taqerous cla!r 'oeds occur  i;: the *Tertiz,r;r coal-bearing f ~ ; . r m ~ ~ t i . ; r ,  a ~ d  t h e i r  !rse 
-, a s  a source f o r  c l a y  proimcts  has been s ~ g g e s t e d .  most of  :.he*clay i s  greeil o r  

brown tinick suggests  a, nigh i r o n  content .  Vhere coal  3eds 3eneat.h t he  c lay  beds . . 
have burned, t he  c l a y  i s  baked a b r i g h t  red  o r  Srown, i)iost c f  tke  cia.^ i s  iminedi- 
a t e l y  beneath coal  beds,  in beds g e n e r a l l y  l e s s  than 10 f e e t  t h i ck .  Two p e r s i s t e i l t  
t h i c k  'ceds of c l ay  e r e  kcoi,sn ir, t h e  Ter t i~ . r ; r  coal-bearing forma.tion, One, i n  ~~rhici i  
t h e  c l ay  i s  vaxved, g r i t t y ,  and brovfi~? l i s s  near  t he  top of t h e  1o:ver rnember of the  
formation, The o t h e r  l i e s  near  t h e  toy of .the upper member. The unper c lay  bed i s  
green, sha ly  i n  p a r t ,  and has numerous l a y e r s  of sand and s i l t  in i t s  uG3er p a r t c  
This c l ay  bed l o c a l l y  con ta ins  nodules of the b r i g h t  b lue  hydrous i r o n  phosphste,  
r i v i a n i t e .  '>lhite p l a s t i c  c l ay  i s  exyosed a t  the  base of coa l  bad Uo. 1 i n  Cri??$le 
Creel; and Coal Creek. I t s  th i ckness ,  a l though unkno~vn, i s  a s  l e a s t  4 f ee t .  



(area &hokrz on f i g ,  3 )  

Indicated Ii~ferrcd 
Thickness coal  reserves coal  reserves 

Eesignatisz o f  bed (average) ( s h o r t  tons) (short  tzns)  

zed EJo. 1 (S.  of a x i s  o f  synclizc) 50 f t .  25 ,006, SCO 

3ed No. 2 ( i f  i f  ) 39 f t ,  11,5CC, OLD 

3ed lTo, 3 ( I 1  I I  I I  I I  '1 ) 13 ft, 4,900, GGG 

9ed bTo . ( I t  I t  ' I  ' I  11 ) 12ft, 3,500,OOG 

BedNo. 5 ( ' I  I' !' " ) LO f t .  2,200,000 

Lowest >ed Setw. beds nos, 5 an6 6 

( s .  of a x i s  of syncl i r?)  5 f t ,  6GO, ZC5 

35d No, 6 ( 5  of ax i s  of syncline) 18 ft, 3,OOG,(iOC 

3ed at 'case of highest ccarse 5 ft, 300, EGO 
sands tone member 

Coal beneath bed $To. 1 (S. s i d e  
of ax i s  of synclina) 

3 a l  beneath Sed >To. 1 (s. s ide 
of ax i s  of sync]-ice) 

2oal N. o f  a x i s  of sT n c l i c e  9 ,CCG,CX 

Caal N, of axis o f  s~!mcl in~  8 ,303 ,  GCC 
Total 59 ,8OO,OC,O 26,OCC,COO 



Over'c u-riien 
( f o r  r z a s r e d  Lndimted 

ibkasurcd cos l  cml oniy) coa l  
Location of coal. ---- (shor t  t ans )  (cubic  ~ ~ a r ? ~ s )  (shor t  tons) 

Pour blocks on middle f o r k  >old Z I ~ ,  
S& N E ~ ,  see. 1.0, T12S 56-?:. 

3ed :;o. 1 (:v:amroth) , X. s i d e  Fealy 11, O?& / ? , a24 
River in  @ SZ$, sec.  11 2nd .:;$ 
SW$, sec.  12,  T12S R6W. 

2nd bed below bed To. 1, N. s ida  Bealg 
River i n  W$ sW$, ssc. 1-2, T12S 56:::'. 

Bed Ro. 1 ,  S. s ide  Eealy River ic 
SW* S I ~ ,  sec. 12,  Tl2S, R6W. 

3ed No, 2, S. side E e a l  River I n  
SWi SW$, sec. 12,  T12S R6W, 

Ist bed below 'eed 170. 1, S. s i de  5ealy  
River i n  SWi S:&, sec. 12,  T12S 25W. 

Poose bed, S. side Fealy Piver LC 
S E ~  ~14&, see. 12, T12S RbiQ. 

3asal. Sed , S. s ide  Eealjr E v e r ,  
S& s&, scc. 12, Tl2S J!ttT:j. 

2nd bed ahJove basal  5ed, S. s idz  
A Gealy Eiver , 5$ Ss, sec .  1 . ~ ,  

T12S R6W. 

3rd  bed &ove basal bed, S. s ide  
Healy River il.; s$, sec. 1 2 ,  T12S 
R6W. 

Bed No, 4, S o  side S a l y  E v e r  
S X ~  SE*, sec. 12, 112s R5W. 

3ed KO. 5 , S. sidc of Eealy Eiver , - a. of Caal Creek, s$, sac. 11,  
TTL -,2 - i4, 3 ; ~ .  14, 2.2s 3.9-. 

2 ,  OCO 

25 , OCO 

4,060 



Bed ?To. 1, W. side Coa l  Creek, 
>??q$, sec. 14., T E S  
Red. 

Bed ?To. 1, 'd. side Coal Creek, 
l?W*, sec. 14, T12S R6W 
( 2  blocks) . 

3ed ITo. 2 ,  I:?. s ide Coal C r e e ~ ,  
N I V ~ ,  sec. 14, '1125 B6W. 

Moose bed, 7:; .  side Coal Creek, 
SW+, N z ~ ,  sec. 14,  Y12S 

Bed JJo. 6 ,  S. side of Zeal:,. -Xver, 
W, o f  Coal Creek, i n  y ~ i  
s e c  . 15 , T12S R66. 

'b 

No. 1 bed, ?)!. side Cri2ple Creek, 
a$, S W ~ ,  sec. l.5, T12S R6W, 

Bed 310. 2 ,  W. side Cripp1.e Creek, 
I& SWi, sec. 15, T12S R6W. 

Bed 110. 6 ,  W. side Cripple Creek, 
E$, see. 16 ,  T12S 26W, 

30, OCO 

50, CCO 

44,800 

12, oco 
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